Round up, a worldwide herbicide has cellular and genotoxic effects. Round up's genotoxicity was tested by detecting the expression of the steroidogenic acute regulatory, aromatase, estrogen and androgen receptor genes in testicular cells. Its cytotoxicity was examined by measuring caspase 3 gene expressions. Genes' expressions were assessed by RT-PCR. Testicular lesions were detected by histopathological examination. We determined the role of vitamin E in reducing its toxic effects. Our study determined that Round up toxic doses caused endocrinal disruption through alteration of genes expression and effects on cellular integrity by increasing apoptosis. Administration of the vitamin E during exposure can reduce and protect against these endocrine cytogenotoxic effects.
INTRODUCTION:
Agricultural production depends heavily on the use of agrochemicals e.g. herbicides are used to control weeds in farms. Humans are exposed daily directly or indirectly to the applied herbicides, which is present as pollutants. One of them is Round up, commercialized glyphosate -based herbicide (Feron et al., 2002; Gobi and Gunasekaran, 2010).
Roundup is the first herbicide used worldwide, and is a one of the major pollutant of rivers and surface waters. A glyphosate-based herbicide Roundup affects human-beings at the cellular, physiological and molecular levels (Fournier et al., 2000).
Although, studies regarding the biological effects of herbicides have increased, the exact mechanism by which glyphosate exerts its toxic effects in humans or experimental mammals is not clear and its results on the genotoxicity are often incomplete and sometimes contradictory (Siu et al., 2008).
Antioxidant vitamins are able to inactivate highly reactive molecules, such as free radicals, that are generated during various biochemical processes in the cells. A large number of antioxidants like vitamin C, E and plant derivatives have been tested in the experimental animals in reducing the clastogenicity induced by drugs (Costa and Nepomuceno, 2006 
MATERIAL & METHODS

Chemicals:
Roundup (Technical grade, 48%) was purchased from -MonsantoEurope-SA. (Belgium). Vitamin E (tocopheryl acetate, trade name-Evion) was procured from Merck Pharmaceuticals (200 mg capsules).
Animals:
A total of twenty male rats (Wister strain), weighing about 100-120 grams were used in the study as our main aim was to detect genotoxicity in testicular tissue. Previous studies have shown that males tend to be more susceptible than females to the genotoxic effects of various chemicals (Faiola et al., 2004) . The animals were housed in polypropylene cages, given water ad libitum and fed a standard pellet diet. The rats were segregated into 2 groups consisting of 10 animals each. Animals in each group were further subdivided into 2 sub-groups and were treated with Roundup alone or with Roundup plus vitamin E daily for a period of 30 days as described below.
Animals in the control group received 1 ml of corn oil, orally. Roundup treated groups (exposed groups) were given Roundup (500-mg/kg body weight (group1) and 750 -mg/kg body weight (group2) modified from (Ikpeme et al., 2006) dissolved in corn oil. Animals in the Roundup + vitamin E groups (protected groups) received Roundup (500-mg/kg body weight (group1) and 750 -mg/kg body weight (group2)) dissolved in corn oil, orally and vitamin E (200mg/kg body weight) subcutaneously. The dose of vitamin E used was based on the dose that was seen to be most effective in lowering toxicity induced by various xenobiotics (Yousef et al., 2006) . At the end of the respective treatments rats were sacrificed under light ether anesthesia followed by cervical dislocation and their testicles removed. Quantitative real-time RT-PCR for mRNA analysis:
Quantitative real-time PCR was performed to assess the mRNA levels of the studied genes using step one plus (Applied Biosysyem,USA). Total RNA was extracted from testicular tissue homogenate using using RNeasy Purification Reagent (Qiagen, Valencia, CA) according to the manufacturer's instructions. The purity (A260/A280 ratio) and the concentration of RNA were obtained using spectrophotometry (Gene Quant 1300, Uppsala, Sweden). RNA quality was confirmed by gel electrophoresis, and mRNA was reverse-transcribed using the Transcriptor First Strand cDNA Synthesis kit (Roche).
Primers ( The expression of all genes was significantly decreased in exposed groups except caspase 3 which was significantly increased. While in the protected groups, the expression of all genes was increased in relation to the exposed groups. The expression of the aromatase gene, steroidogenic acute regulatory protein gene and caspase 3 was significantly increased in the protected groups (Table 2) . Moreover, there was a strong positive correlation between STAR gene expression, androgen gene expression, aromatase gene expression and estrogen receptor gene expression (Figure 1, 2 and 3) . Roundup was linked both directly and indirectly with considerable genetic and endocrine alterations compared with the control.
Our study elucidated that Roundup induced cytotoxicity and cell death via caspase 3 gene induction. Caspase 3 gene expression was presented at its lower level in the control group (5.5±1.7). It increased significantly in exposed group (1) 
DISCUSSION
Roundup is a broad-spectrum worldwide used herbicide, found as a contaminant in rivers. Its residues enter the food chain. Roundup contains acid glyphosate and polyethoxylated tallowamine as adjuvants. Roundup is always more toxic than its active ingredient (Richard et al., 2005) .
Although Roundup is environmentally unsafe, the European Commission has ignored or dismissed many Roundup genotoxic findings disclosed in many scientific literatures. Many of these effects are found at very low doses, comparable to levels of pesticide residues found in food and the environment (Gasnier et al., 2009 ;
Richard et al., 2005).
Round up cytogenotoxicity and the protective effects of vitamin E were tested using animal model (mice).
Our results revealed that the expression of aromatase, STAR, estrogen and androgen receptor genes were significantly decreased in exposed groups. Roundup herbicide showed direct or indirect considerable endocrine genetic alterations compared with the control. In the protected groups, estrogen and androgen receptor genes were insignificantly increased. However, the expression of the aromatase, STAR genes were significantly increased.
This goes in agreement with Walsh and his colleagues (2000) who stated that Roundup interferes with steroidogenic acute regulatory (StAR) protein.
Gasnier and his colleagues (2009) concluded that Roundup interfered with endocrine activities in human cell lines through inhibition of androgen to estrogen conversion and disruption of estrogen and androgen transcriptional activities.
Glyphosate formulations inhibit the activity of oxidase enzymes. One of these enzymes is aromatase, which is involved in the synthesis of sex hormones from cholesterol, specifically the conversion of male hormones to female hormones (Walsh et al., 2000) .
Benachour and his colleagues (2007) and Richard and his colleagues (2005)indicated that Roundup causes more aromatase inhibition than the pure form of glyphosate in human embryonic cells and human placental cell cultures at concentrations lower than those found with agricultural use, and this effect increases with concentration as demonstrated in our results.
Gasnier and his colleagues (2009) stated that glyophosate-based pesticides increase aromatase mRNA levels followed by a return to normal level this is called the biphasic effect.
Our study elucidated Roundup induced cytotoxicity and cell death via caspase 3 gene induction. The lowest level of caspase 3 gene expression presented in the control group and it significantly progressively increased in the exposed groups. With administration of vitamin E the caspase 3 gene expression significantly decreased till reaching its lower level in protected group. Koller and his colleagues (2012) found that inhalation glyphosate exposure may cause DNA damage and cancer in humans. They found genotoxic effects after short exposure (20 minutes) to very low concentrations that correspond to a 450-fold dilution of spraying used in agriculture.
Ognjanovic and his colleagues (2003) mentioned in their study that pretreatment with vitamin E exhibited a protective role on the xenobiotic toxic effects through decreased oxidative stress as well as increased enzymatic and non-enzymatic components of antioxidant defense system.
Our results are confirmed by the morphological examination of the testis after exposure to different doses of Roundup alone or with vitamin E in comparison with the normal cell type. Vitamin E administration significantly reduced the testicular lesions.
Ikpeme and his colleagues (2012) had the same results. However, they stated that co-administration with ascorbic acid reduced the degree of testicular lesions.
Vitamin E is a primary antioxidant that plays an important role in protecting cells against pesticides' toxicity by inactivating the generated free radicals.
Active oxygen species and oxidative stress play an important role in genotoxicity. 
